
ON THE ANATOMY OF THE EXCITO-MOTOR SYSTEM.
By Marshall Hall, M.D., F.R.S. L. & E., &c.

The history of the protracted disputes on this topic would be full of in-
struction, but it is not my present intention to write it. My object is. to
lay before the reader in a few words (1 am always afraid of occupying
his time and my own needlessly), the argument, or rather, the plain and
simple proof, of the distinct anatomy of the excito-motor system.

Does any one doubt the distinct anatomy of the system of cerebral
nerves—of the nerves of sensation and volition ?
The very same proof which exists of this part of the nervous system,

exists in regard to the excito-motor system. It exists in the pneumogas-
tric nerve, or, as it may be better designated, the pneumogastric system
of nerves.
If the pneumogastric be sentient at all, it is the least sentient of all

incident nerves. What is it, then ? It is excito-motor.! It is, emphati-cally, the internal, excito-motor nerve !
Why go to complex structures, when a simple one exists? Why go

to the lower orders of animals, when the mammalia, and even the human
being, afford us tbe proof we require ?
The superior and the inferior laryngeals are the associated excitor and

motor nerves of the larynx.
The bronchials are associated excitor and motor nerves of the bronchia.
The pharyngeals and œsophageals are the associated exc'uor and

motor nerves of the pharynx, of the oesophagus and of the cardia.
Lastly, and most strikingly, the pulmonic part of the pneumogastric

nerve is, as the associate of the diaphragmatic and intercostals, the inier»
nal excitor of respiration.
There is, in short, as I have said, the same proof of the distinctness of

the excito-motor system of nerves, as of the sentient and voluntary, and
it is both idle and ridiculous to dispute the fact any longer, or to appeal
to other parts of the nervous system than the grand pneumogastric, or to
other tribes of animals than the mammalia, for proofs not needed. As
confirmations of a truth already established, these researches are, of course,
interesting enough. I am myself preparing a paper on the pneumogas-
tric. system in animals of limited and of diffused respiration—in the mam-
malia ; and in birds and insects. In birds, the spinal nerves are, doubt-
less, in their distribution to the diffused breathing cells, analogous to the
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pulmonic branches of the pneumogastric. In insects, each segment with
its spiracles (analogues of the larynx, trachea, and bronchia), is endowed
with a nervous system entirely analogous to the laryngeals, and to the
pulmonic branches of the pneumogastric, and the diaphragmatic or inter-
costals ! Then we have to inquire into the nature and office of the late-
ral nerve in fishes. As in birds, the respiratory nerves are, probably,
equally for flight and for respiration ; so in fishes, the lateral nerve is,
probably, for swimming and for respiration.
But to return to my topic. The proof of the distinct anatomy of the

excito-motor system, is afforded by the pneumogastric—the internal, purely,
or almost purely, excito-inotor nerve.
If, however, we would examine other and more complicated tissues,

the proof lies, not, 1 fear, in tbe dissection and tracing of fibres, but in
physiological experiment : the cerebral system is, so tested, in-excitor
throughout—in its centre, in the nerves of special sense ; the excito-mo-
tor system is, in its centre, and in its incident and reflex relations, what
its designation implies.
It is pitiable that there should any longer be any dispute on the sub-

ject, or that detraction should still attempt lo wrest the credit of adduc-
ing the proof, in any degree, from myself, or from physiology.

Amongst other attempts of this kind, one has been lo propose a change
in the designation which I had given lo the nerves of the- reflex arc—

and a most unfortunate change too. The terms incident and reflex imply
some very definite association, or Law-rclation, between the two—a real
phenomenon of the most remarkable kind. But the terms afferent and
efferent are, in this respect, utterly insignificant; whilst the meaning which
these words do convey, of something borne to and from, is probably alto-
gether erroneous.
The ray of light, which is now incident and immediately afterwards

reflected, is the same ray, modified, directed, and returned by the reflector,
whether it consist in loco-moving particles, or in vibration. The
same idea is attempted to be conveyed by the terms incident and reflex
nerve. There is, in these nerves, and in their connection through the
spinal marrow, some extraordinary recondite connection, so thai, for ex-
ample, the excitation of the superior laryngeal sends forth some mysteri-
ous messenger to the medulla oblongata, whilst this returns it in the just
channel, the inferior laryngeal, so as to effect the closure of the larynx ;
whilst the excitation of the pulmonic branches of the pneumogastric ex-

cites, through the diaphragmatic and intercostal nerves, the contraction of
the muscles of inspiration, precisely, definitely, and no oihei.
The ordinary reflection of a ray of light, or the polarization of a ray

of light, is not more definite.
The effect produced is obviously designed, not by the animal—for its

brain may be removed without interfering with this process—but by an

omniprovident Creator. This obvious design has misled many to think
that there are feeling and volition in the spinal marrow.
The terms incident and reflex are therefore full of meaning ; whilst

the terms afferent and efferent either convey no meaning at all, or an er-
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roneous one. In this suggestion, the Law of association of the effects of
excitement, its incident course, its modification and direction by the spi-
nal marrow, its reflex course and destination, were unperceived.

How much, then, is conveyed or implied in that one word, reflex—
incidence, reflection, appropriate combination, and destination ! And how
devoid of all meaning are the words afferent and efferent, not very mod-
estly attempted to be substituted for it !

I "beg my reader to study and compare the physiological movements in
the acts of inspiration, with their pathological forms in asphyxia ; the first
are reflex, normal and beautifully appropriate ; the second are, in every
respect, abnormal and deranged.
My opponents are much disposed to speak of the class of reflex ac-

tions, in general terms, as known to Redi, Whytt, &ic. This is another
ill-chosen but deceptive phrase. The reflex actions, as I have always
said, were spoken of by many previous physiologists ; but the phrase I
have adopted from the very beginning—for the very title of my first pa-
per—was reflex function ; and ibis expression, with ils fulness of mean-
ing, as applied to all the acts of ingestion and of egestion in the animal
economy, had been used, could have been used, by no one; for as the
idea of an incident excitor nerve, with its physiological relations, did not
exist in anatomy, so the idea of a reflex function, with its anatomical re-
lations, did not exist in physiology.—London Lancet.

THE URINE AND URINARY DISEASES.

[The following notice of a little work, entitled, " Lectures on the Urine,
and on the Pathology, Diagnosis and Treatment of Urinary Dise;,
by Dr. John Aldridge, of Dublin, is from the last No. of the Dublin
Medical Journal. It relates to a subject that is assuming no small share
of importance among medical men.]
There is probably no fluid which has received so great a share of

attention from physicians and chemists as the urine ; the former en-

deavoring by ils assistance to characterize certain diseases, producing in
it either chemical or physical changes ; and the latter endeavoring to

separate from a complex liquid the proximate principles peculiar lo or-

ganization, whether healthy or diseased. The analysis of urine forms
an early epoch in the history of animal chemistry ; and from the first
experiments of Rouelle and Scheele, lo the later researches of Simon
and Liebig, every chemist of celebrity has added his contribution to ihe
progressive elimination of its constituents; and yet, notwithstanding the
rapid improvements in the apparatus for, and processes of organic che-
mistry, the perfect enunciation of the composition of this liquid is still a

desideratum, and in the language of the most laborious of experimenters,Berzelius, " a complete analysis of urine has yet to be performed."Sufficient, however, is now known, both of its tegular and abnormal con-
stitution, to warrant us in drawing inferences and deducing practical
rules for the medical practitioner ; and it is to facilítale the study and
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